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INTRODUCTION 
As indicated in a previous Teaching Science article, effective planning for curricula 
integration requires using standards from two (or more) subject areas (e.g., science and 
English, science and art or science and mathematics), which also becomes the assessment 
foci for teaching and learning. Curricula integration of standards into an activity 
necessitates pedagogical knowledge for developing students’ learning in both subject 
areas. For science education, the skills and tools for curricula integration include the use of 
other key learning areas (KLAs). A balance between teacher and student-centred science 
education programs that draw on democratic processes (e.g., Beane, 1997) can be used to 
make real-world links to target students’ individual needs. This article presents practical 
ways to commence thinking about curricula integration towards using Australian 
curriculum standards.  
 
THINKING CREATIVELY ABOUT CURRICULA INTEGRATION 
Curricula integration is a creative thinking process where the teacher pedagogically 
connects subjects. One starting point for thinking creatively about science curricula 
integration is to examine lesson topics associated with key scientific concepts and then, 
using pedagogic intuitiveness, consider how to embed tools and skills from another KLA. 
Example 1 outlines key scientific concepts associated with the human body and then 
combines information communication technology (ICT), as a subsection of technology, to 
stimulating students into the topic.  
 
Example 1: Integrating science and ICT with a focus on “Systems of the Human Body”  
Lesson 
Topic Key Scientific Concept Technology (ICT) 
1. Human skeletal 
system 
The bones of the human skeleton 
work together and have a specific 
structure. 
Brainpop video about the human skeleton: 
http://www.brainpop.com/health/bodysyste
ms/skeleton/  
2. Bones and Many human bones are connected Video record a physical activity that 
movement at joints to assist movement. investigates students’ bone movements. 
3. Muscle function Different muscles have different functions within the body. 
Use Ipads to record information during an 
excursion to the Academy of Sport. 
4. Muscles at 
work 
Muscles work in pairs to produce 
different body movements. 
Use digital camera to show different how 
pairs of muscles might work.  
5. Digestive 
system 
The digestive system stores foods 
according to their nutritional value. 
Guest speaker uses interactive whiteboard 
to demonstrate the digestive system. 
6. The diaphragm The diaphragm works to control breathing. 
Take sequential digital pictures to explain 
concepts about breathing; make a lung and 
diaphragm: 
http://www.youtube.com/watch?v=JFUu-
pn7Qtg  
7. The human 
body 
Each system of the human body 
has its own specific function and 
purpose. 
Presentation using a variety of ICT media 
(e.g., PowerPoints, animation, claymation, 
Ipad, photos) 
 
 
In Example 1, the use of ICTs are variable (e.g., Internet, Ipads, digital cameras, 
powerpoints, electronic whiteboards, and claymation software). Each technology presents 
motivating ways to engage students in the learning of a key scientific concept. Using 
claymation, for instance, can take help students understand scientific concepts (see 
http://www.slowmation.com.au/). The use of ICT resources demonstrates that the teacher’s 
pedagogical knowledge and innovativeness can be used to construct highly engaging 
classroom environments. The method indicated in Example 1 instils the notion that other 
KLAs can be used to raise the interest levels of students and commences the creative-
thinking process on how to integrate curricula.  
 
ICT was one example to connect with science but other subjects can easily translate into 
richer learning experiences for students. For example, using music periodically as a lesson 
stimulus can invigorate students into a topic. If it is a science topic about “space”, Elton 
John’s Rocket Man, David Bowie’s Space Oddity, or the Star Wars theme can create 
collective effervescence that ignites students’ imaginations. Similarly, learning about 
minibeasts as a science topic could include an orchestral piece such as Flight of the 
Bumblebee or through one of many YouTube versions (e.g., José Feliciano on guitar 
http://www.youtube.com/watch?v=3bSxPyroCYs or Liberace on piano 
http://www.evtv1.com/player.aspx?itemnum=405). These introductions do not need to be 
lengthy, and may not necessarily be used as an assessment piece in this particular lesson, 
but can help to stimulate students’ interest in the topic. Yet, for curricula integration to 
occur, achievement standards must be embedded in both KLAs (i.e., science and music). 
For a music standard (“Describe and compare the use of the elements of music within 
various pieces of music”, ACARA, 2012a, p. 103), students can analyse different musical 
styles that represent “space” and for science it will be about the hands-on learning of a key 
scientific concept about space (ACARA, 2012b). The flexibility of primary weekly class 
schedules can allow for assessment of the science concept and the music concept. Because 
of more rigid timetables in secondary schools, secondary science teachers may consider 
collaborations with secondary music teachers to align such themes, so students are 
immersed in the science topics to create a richer learning environment.  
 
Planning for curricula integration requires synthesis and creative thought. Indeed, the 
extent of curricula integration generally rests with the teacher who can exercise 
professional creativity for engaging students in learning that connects topics with subject 
areas. Some subjects connect exceptionally well with other subjects. To illustrate, science 
education provides a unique platform for developing literacy processes and mathematical 
skills (e.g., see Primary Connections, Australian Academy of Science, 2011). Many 
literary works demonstrate the links with science. To illustrate, James and the Giant 
Peach, Roald Dahl interweaves science knowledge and literacy where he outlines 
creatively how people can misconstrue the number of legs on a centipede, demonstrates 
how grasshoppers make sounds, and discusses the number of spots on a ladybird. 
Similarly, “some Arts subjects have direct relationships with other subjects” (ACARA, 
2011, p. 19) such as history, geography and science. Curricula integration requires 
assessing two (or more) standards to maintiain the integrity of each subject. Drawing upon 
a model for curricula integration (i.e., Figure 1, Teaching Science article), the following 
examples present practical ways for integrating science with another key learning area 
(KLA) by using Australian Curriculum standards. These examples require teachers to 
creatively develop their pedagogical knowledge for curricula integration towards a more 
student-centred approach.  
 
INTEGRATING ACHIEVEMENT STANDARDS 
Pragmatically, teachers integrating curricula using a standards-based approach needs to 
involve selecting relevant curriculum standards, investigating students’ interests around 
these standards and then creatively constructing integrated curricula activities. Focusing on 
primary science, the following example on “Changing Materials for Year 1” outlines 
science standards, links to Bybee’s 5Es and key scientific concepts aligned with two 
sequential lessons (Example 2). Importantly, the teacher’s pedagogical knowledge used to 
design the student activity and assessment becomes crucial to the initial process of 
curricula integration. The science concepts from Example 2 are then linked to standards 
from other KLAs (English, mathematics, history, and drama) to demonstrate curricula 
integration.  
  
Example 2: Changing Materials for Year 1 
Standard 
Duration 
Bybee’s 5Es 
Key Scientific 
Concept 
Pedagogical knowledge and student activity Assessment 
ACSSU018* 
45mins 
Engage, 
explore and 
explain 
Objects are 
made from 
materials. 
Students provide a variety of objects from home or school and 
describe the materials. Students sort and group these objects, 
draw a picture of the grouped materials and provide reasons 
for their classifications. 
Diagnostic: 
Observe prior 
knowledge and 
students’ 
classification. 
ACSIS025 
45mins 
Explore and 
explain 
 
Materials can 
change shape 
through 
twisting, 
squashing, 
bending and 
stretching. 
Students are shown flash cards with pictures of objects 
(twisted, squashed, bent and stretched). Students are provided 
with objects to predict if they can be bent, twisted, stretched or 
squashed. Students complete graphic organiser with 
predictions, then test and record results. Compare and discuss 
results. Explain similarities and differences.  
Observe 
predictions, 
experiments, 
and graphic 
organiser work. 
* Australian Curriculum: Science standard (ACARA, 2012b) 
 
Curricula integration lessons aligned with the science concepts from Table 1 
English (ACELA1452, ACARA, 2012c) – Explore words about the properties of materials using 
adjectives, nouns and verbs.  
Mathematics (ACMSP263, ACARA, 2012d) – Identify and describe different types of materials 
using a picture graph representation. 
History (ACHHK029, ACARA, 2012e) – Students compare materials used in the 18th Century to 
materials used now. 
Drama (“6.2 Focus the dramatic action and create mood and atmosphere through the use of body”, 
ACARA, 2012a, p. 57) – Students display locomotor and non-locomotor movements using their 
bodies to display twisting, squashing, bending and stretching. 
 
Curricula integration, standards and assessment 
Example 3 (Solar System and Beyond) for a Year 5 class demonstrates how Australian 
Curriculum standards can be used in science and then integrated with another KLA (for 
standards see ACARA, 2012a,b,c,d,e). In this example, parts of Bloom’s (1956) Taxonomy 
were used as a theoretical framework to structure the learning. It was envisaged that the 
teaching of the other KLA would occur soon after the teaching of the science lesson to 
capitalise on students’ science learning. Importantly, the standards are embedded in the 
assessments, as incorporating the standards within the assessment provides a way for 
teachers to track students’ learning. This example shows how science education can be 
advanced by using other subject areas as tools for learning about science.  
 
  
The Solar System and Beyond: Year 5 
Standard, 
Duration, 
Bloom’s 
Taxonomy 
Topic, Key Scientific Concept & 
Lesson Content Other KLA Assessment 
ACSSU078 
(45 minutes) 
Knowledge 
The Solar System: We are part of the Solar System – 
comprised of a star, planets, moons, asteroids, comets and 
other matter. 
History (ACHHS106): 
In groups, students 
research a famous 
space historian (e.g., 
Galileo, Copernicus) 
and present their 
findings about the 
Solar System using a 
PowerPoint. 
 
Diagnostic: 
ACSSU078 - 
Record of students’ 
prior knowledge. 
Formative:  
ACHHS106 – 
PowerPoint 
presenting details 
about a space 
historian. 
Students record on a graphic organiser their prior 
knowledge and what they would like to learn about the 
Solar System. Discuss the composition of the Solar 
System. Watch a youtube video on solar systems (e.g., 
http://www.youtube.com/watch?v=fmxi3HvK2Js). 
Students discuss video and add to their graphic organiser.  
ACSSU078 
(90 minutes) 
Comprehension 
Planets: Eight planets, with different characteristics, orbit 
around the sun. 
English (ACELT1609): 
Students discuss Pluto 
re-naming as a dwarf 
planet then construct a 
persuasive text based 
on science evidence on 
what is a planet.  
Formative: 
ACSSU078 – 
Students’ planet 
story map. 
ACELT1609 – 
Quality of 
persuasive text 
using science 
arguments 
Watch video on planets (e.g., http://www.youtube.com/watch?v=-8NCz7VRHRI&feature=related). In pairs, students select 
a planet to investigate (i.e., Internet, books) and prepare a 
“story map” (historical information and interesting facts). 
Findings are presented on A3 sheets. The class discusses: 
What is a planet? 
ACSIS231 
(90 minutes) 
Analysis 
Some planets have moons: A moon is a satellite revolving 
around a planet and has a unique surface. 
Mathematics 
(ACMSP119): 
Students investigate 
the moons orbiting 
each planet in our 
Solar System and 
represent data in a 
column graph. 
Formative: 
ACSIS231 - 
Students’ verbal 
and written 
analysis of crater 
experiment. 
ACMSP119 – 
Students’ graphs. 
Students demonstrate moon orbits using round objects then 
experiment to learn how craters are formed (e.g., 
http://www.messenger-
education.org/teachers/Modules/Lessons/ImpactCraters.pdf 
p. 12). Results are digitally photographed and analysed 
alongside pictures of moon craters (see Google images). 
ACSSU078 
(½ day) 
Application 
Stars and Constellations: Constellations are groups of 
stars. 
Mathematics 
(ACMMG112): 
Students draw 2D 
constellations and 
measure angles 
between any three stars 
using a protractor. 
Mathematics 
(ACMMG115): 
Students enlarge the 
2D constellations and 
re-measure angles. 
Formative: 
ACSSU078 - 
Students’ 
discussions about 
constellations. 
ACMMG112 – 
Students’ 
measurements of 
angles.  
ACMMG115 – 
Accuracy of 
enlargements and 
measurements. 
Class excursion to the Brisbane Planetarium Cosmic 
Skydome (“Constellations and the Milky Way, including 
Star Identification”). In the workshop room, groups of 
students use their bodies to create constellations. 
Classmates guess and draw each group’s body-
constellations and compare how sketches differ based on 
angle or perspective. 
 
 
Example 3 shows the potential of curricula integration with other subject areas. From these 
initial planning ideas, curricula integration presents opportunities for students to learn 
through higher-order thinking (e.g., using Bloom’s Taxonomy, 1956) that targets 
individual needs (e.g., Gardner’s Multiple Intelligences, 1999). Yet, giving the same 
science lesson plan to 20 teachers would be enacted in 20 different ways. Similarly, the 
creative thought about selecting the subjects to integrate and how to get the best from the 
integrated learning will reside with each individual teacher.  This has implications for 
preservice teacher education and how to devise university coursework that can help to 
facilitate creative-thinking processes for curricula integration; once commenced the 
potential for innovative curricula designs is limitless. This will require teachers (and 
preservice teachers) to explore the prospects of curricula integration. The following 
websites present other starting points for thinking about devising curricula integrated units:  
• Alternative strategies for science teaching and assessment: http://science.uniserve.edu.au/school/support/strategy.html  
• Professional learning and leadership development from NSW DET: https://www.det.nsw.edu.au/proflearn/links/ts.htm  
• Integrating science and English http://wwwfp.education.tas.gov.au/english/strategy.htm  
• Integrating science and mathematics teaching strategies http://www.teachervision.fen.com/math/teaching-methods/48952.html 
 
CONCLUSION 
The examples provided in this article attempt to show a sequential way for thinking about 
and developing curricula integrated units of work. Curricula integration offers options to 
primary teachers to provide a stimulating classroom environment that immerses students in 
the topics. Curricula integration is the planning, teaching and assessing of advocated 
achievement standards from two (or more) key learning areas. Targeting the standards 
means that curricula integration can lean towards equity between the KLAs, and that one 
subject is not diluted by the other, instead, there are opportunities to enhance the learning 
in each subject area. This also increases the opportunities of science learning within the 
primary classroom, particularly as it had been noted that primary science teaching does not 
occur frequently enough (e.g., Goodrum, Hackling, & Rennie, 2001).  
 
Science is a KLA that can provide content, which can be synthesised and evaluated 
through other KLAs such as English, mathematics, history, and the arts. Even without 
connecting achievement standards, other KLAs can be used to stimulate students’ interests 
in a science topic as a preliminary step towards curricula integration. However, using 
standards and curricula integration capitalises on learning opportunities and can enrich the 
classroom environment. The extensiveness of devising such a curriculum is dependent 
upon the individual teacher’s creativeness and willingness to enter into new and 
unexplored fields of education. These steps can only benefit students’ interconnectivity 
with real-world applications rather than a continuous path of stylised stand-alone subject 
areas.  
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